Abstract -The present study describes the analysis of the associations between the growth hormone gene polymorphism (Leu/Val) and oocyte maturation and in vitro fertilisation in cattle. Two independent experiments were carried out. In the first one, oocytes were collected from 49 single ovaries, matured in vitro, measured and cytogenetically analysed. One ovary was considered as a donor. The procedure of the donor's genotyping at the GH locus was based on DNA extracted from the granulosa cells. The GH genotype did not influence the oocyte diameter nor the number of oocytes collected, which were selected for maturation and matured. An unreduced chromosome number was found in 8.8% of the cells at the second metaphase stage and 42.9% of the donors. This anomaly was observed in all genotype groups with a higher frequency in the VV cows (P < 0.01). In the second experiment, the oocytes collected from 72 single ovaries were matured and fertilised in vitro. The GH genotype of a donor did not influence the number of zygotes cleaved on day-2. It has to be mentioned, that due to the low frequency of the VV genotype (0.03), the results of the present study should be treated as preliminary and need further analysis. oocyte / in vitro maturation / GH polymorphism Reprod. Nutr. Dev. 42 (2002) 275-280 275 
INTRODUCTION
A growing body of evidence suggests that the growth hormone (GH) also plays an important role in mammalian reproduction. The GH gene is expressed in bovine oocytes and preimplantation embryos [8] . A positive effect of exogenous GH on oocyte maturation and embryonic development in cattle has also been shown [3] [4] [5] . In the bovine growth hormone gene, several point mutations have been reported, but the best characterised one is the Leu127Val polymorphism in the fifth exon [14] . Some associations have been reported between the three polymorphic forms and GH concentration in blood and its pulsative secretion in cattle [2, 13] .
It is known that the oocyte diameter is one of the factors influencing its ability to resume and complete meiosis in vitro. Fair et al. [1] showed that oocytes smaller than 110 mm have a reduced ability to resume meiosis. Recently, Lechniak et al. [9] reported a correlation between oocyte size and disturbances in meiotic division in vitro, especially for the failure of the first polar body extrusion.
The aim of the present study was to analyse the influence of the GH genotype of a cow on the following traits: (i) the number of oocytes suitable for in vitro maturation (IVM), (ii) oocyte diameter, (iii) the frequency of the diploid chromosome number in secondary oocytes and (iv) the rates of matured oocytes and zygotes cleaved on day 2.
MATERIALS AND METHODS

Experiment 1
Cumulus-oocyte-complexes (COC) were obtained by slicing ovaries collected at a local slaughterhouse. The slaughtered cows were mainly of the Polish Friesian breed. Single ovaries were randomly picked up from a pool of gonads collected at the abattoir and one ovary was considered as a donor. Therefore it cannot be excluded that 2 analysed ovaries may have originated from the same cow. A COC was classified as suitable for in vitro maturation when several layers of non-expanded cumulus cells were present and when the oocyte contained an evenly granulated ooplasm. All oocytes showing either signs of cumulus cell expansion or dark, shrunken and degenerated ooplasm were discarded. IVM was carried out in TCM 199 supplemented with 10% FCS and hormones (2 mg . mL -1 FSH, 10 mg . mL -1 LH, 1 mg . mL -1 b-estradiol) in a humidified 5% CO 2 atmosphere for 24 h at 38.5°C. Oocytes were matured in groups reflecting their origin from individual ovaries. At the same time follicular cells collected from each ovary were washed in 0.9% sodium chloride and frozen for further DNA analysis.
The protocol described by Lechniak et al. [9] was used for oocyte size determination.
Cytogenetic slides were made according to Tarkowski's [15] method and were stained with 5% Giemsa.
Genomic DNA was isolated from follicular cells collected from each ovary by proteinase K (20 mg . mL -1 ) digestion followed by phenol/chloroform extraction and ethanol precipitation.
The following pair of primers spanning the 4th and 5th GH gene exons were designed and used for cow genotyping:
A 492-bp fragment was amplified. The PCR products were digested with Alu I enzyme (restriction site -5'..AG/CT..3'; Fig. 1 ).
The effect of the GH genotypes on the analysed traits (number of oocytes collected, matured, diploid and cleaved zygotes) in individual donors was analysed by the use of the SAS statistical package (Procedure GH polymorphism and IVM/IVF in cattle 3. RESULTS
Altogether, 2114 COCs were collected from 49 single ovaries, and 54.8% of them were suitable for the IVM procedure according to the criteria described in the Material and Methods section. Chromosome slides were prepared for 85.4% of maturated oocytes and 59.4% of them could be cytogenetically analysed. The second metaphase stage (MII) was reached by 71.4% (420/588) of the analysed cells (Tab. I).
According to the statistical analysis, the GH genotype did not significantly influence the number of oocytes collected, accept for IVM and matured oocytes.
The unreduced set of chromosomes was found in 37 oocytes at the MII stage (37/420; 8.8%) as well as in 21 cows (42.9%; 21/49). This anomaly was observed in all genotype groups with a higher frequency for the VV cows (P < 0.01; Tab. I).
The mean oocyte diameter was 114.5 mm. No significant differences were noticed among the cows according to the GH genotype (Tab. I).
Experiment 2
In total, 2903 COCs and consequently 1 262 day-2 embryos were derived from 72 single ovaries. On average, 40 COCs suitable for IVM were collected and 17 embryos were produced per ovary (Tab. II). Statistical analysis did not show any significant differences according to the number of collected oocytes and produced embryos by donors with three different GH genotypes.
DISCUSSION
The bovine ovary has been shown to be a site of GH action; it influences the follicle and oocyte growth as well as oocyte means GLM, FREQ, CORR) and also the Duncans Multiple Range Test on all main effect means (genotype, maturation stage, cow nested within the genotype).
Experiment 2
The IVM/IVF/IVC protocol described by Xu et al. [16] was applied. Briefly, COCs were collected by slicing single ovaries and were matured in groups reflecting their origin from individual ovaries. Matured oocytes were inseminated by the motile fraction of sperm cells separated by the swim-up procedure produced by bulls of known fertilising potential in vitro. Gametes were coincubated for 18 h. The presumptive zygotes were co-cultured with bovine oviduct epithelial cells. Cleavage rate was evaluated on day-2 post insemination. maturation [7, 12, 17] . Moreover, GH stimulates in vitro oocyte maturation as well as embryo development in cattle [3] [4] [5] .
In the present study, the GH genotype of a donor did not significantly influence oocyte maturation and cleavage rate on Day 2. A very low frequency of the VV form usually observed among dairy breeds may be one of the limiting factors affecting the statistical analysis. The highest incidence of diploid oocytes in VV cows was the only trait that differentiated the donors with various GH genotypes. Oocytes with an unreduced chromosome number were found in three out of four VV cows (75%). It has to be mentioned here that individual ovaries representing donors were randomly picked out from a pool of ovaries collected at the abattoir. Therefore, 4 ovaries referred to as 4 VV cows may have originated from less than 4 distinct cows. Moreover, the observed relationship can be significantly influenced by the unequal distribution of 9 diploid cells among VV donors: one of them produced 6 abnormal cells that equalled 66.7% of all diploid oocytes found in this group of cows.
Diploidy accounts for the most frequently observed chromosome abnormality among secondary oocytes matured in vitro. The failure of the first polar body extrusion has been shown to be the main cause of unreduced chromosome number [6, 10] . Oocyte diameter is related to the ploidy of the secondary oocytes in cattle [9] . Smaller oocytes more frequently display unreduced sets of chromosomes. GH stimulates IVM of bovine oocytes and may affect the kinetics of the first polar body extrusion directly or through its main mediator -IGF I, which has been shown to accelerate this process [3, 4, 11] .
Since the GH polymorphism has been shown to be related to growth hormone concentration and its pulsative secretion in animals of various GH genotypes [2, 13] , it can be suspected that these differences may also affect the kinetics of oocyte in vitro maturation in cattle. Considering the limitations of this study, the present results have to be treated as preliminary and need further investigation. 
